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JSiEl 884 



oil 2\m mm&M m a?»uch cnaiei 
am^i (en 

16 9 38,000 ^ 

Pk*»3Sl 20 £ OS! 

0 21 OS! 

[£JAHI^S] 13 » 525,000 8! 
[S-3II] 563,000 S! 
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400 - 480nm c §sHl i^B^o] ^s|at 7}Q «>51*fl 

ofl^ ^-^S]^ %o\] ^7l£)<H 500 ~ 600nm 3fe Sr 4 - x Mg y Ba 

z SiA^Eu 2+ x (0<x<l, 0 <y<l, 0 <z<l)^ 3Hr ^dfc^ #-E. 

tt «^ €^1^6.^ 3hh &<>1 ^^H^ 

^ ^si, 7>^>7ii tt. 

3E. 2 
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o]^- ol-§-^- ^^-^HPhosphor and LED using the same) 



xo 210,310: e]^H^]<y 220,320: ^Hh}ol.$.S. ^ 
id 230,330: <2H<^ 240,340: ^} 
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hd 241,341: ^eMHSTl] 350: ^#*B 

-Ml 

violet : UV) LED ^ $H TOII ^4 ^ ^ ^Efl 

S. LED 2^*H «H"ir 3.7fl q-^cf. 

Green, Blue)^ 37fl S^V^ *lWHr 3**131, 

4^ 5)5. -f-^fl LED H-7l« IAS 

*Rr ^^>tf. 

6 1 -f-r* ^ LED** ^-71 t# LED°fl <^7ls)<H SHfl-i- ^^Hr 
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ZED #7l A]^ofl 5£<H*I, LED* #-?l*.5. A>-g-^>al, 5)£-ff- 37} *] 

^lf-^^(Ce 3+ )% *>S*f|S. <>l-g-*Hr ^-f-^ 7B>7fl(YAG: Yttrium 

Aluminum Garnet) 3 ^ YAGXe ^^]» <#7) ^^ LED*\]*\ #*r=)^ <*}7l# 

□do 3=*h «JH ^-^^1-$. = ^ ^. °l-§-gr*H nl-er <^5] ?H ^Efl^ 4 

*>-§-^ 0 H, tfla^-^-S. ^^-^ ^EMU (back lighting) oil ^-§-3^ 
#^(SMD: Surf ace Mounting Device)^ efltl ^tH-SJE. (Chip LED) ^>Sf 

(CCTtCorrelated Color Temperature)^ ^^I^tKCRI :Color Rendering Index)7> 

DOO ^^(CCD^r #*I)7r 7>Al^^ iflu} ^q-jl ^^ufl ZL *M o]x£ 

£^ ^^11 7> ^-6> ^ t ZL ^Sf|^ ^r£^ £t} 

liia ^HW. ^£7} ^-e^)-§- *<m 

□no ^sfl^ YAG:Ce <>]-%■■& ^-f^l Sl^l^r q-& 
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JE7> 6000 ~ 8000K 

©1 Bfl^^l^i^ ^ n fl CRI 100A5. ^fh}. ^, °i^*]^(CRI)^r °J^- 

afl«H^^ *>#^ ^^^r ^411- e^lLM* 

^-Bj-ifl-cr 0 - 100^1^ SHrtK 

3X1 I^-A] l£*fH, CRI7> HXH ^e*Kr ^H^^^ Efl°^ °>2fl^ 

3D ^Tfl ^©M^j CRItt 80°1^MJI Ij^^^r 75^1^^ #-8-3^ 

^ LED^ CRI^r tfl^ 70 ~ 75 M-B^t}. 
3D ^H^H, ^efl^ YAG:Ce °l-§-tb «H LED^r ^ ^-&£2f <£^*1 

^7> cfii ^ S-^^l 9X9X^. 
330 t!:^, YAG^ lOOt: ©KHH ^^^.S. <£$-7} #tflaJ.SL3. # ^^>M^ YAG 

» fMJ*|-fe3| 5a°H ^ Y203^r a>-§-S>:il 1500r o)#4\ 3L~& 1^sl7> 

|A^£S a^aj. cf 7 > l;^«>t).. atb YAG^ ^ 3^ ©J^ ©. 

S. €^A]7l7l 37 > £^(doping)^: ^-f ^ 3 

£7> ^ &x\]7} ^jt^. 
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#;§hi i^-s]^ *ii^*Rr ^ofl sa^. 

^"71 ^^Hl ^S)^ ^51* ^SH^G.^.*] ^ 

^3E, <&q<% ^H7> 7tfg^ **&*HI *fl^3Hr ?H 



^<^1 4= ^^Mxr W# «>3E^1^^ ^5)^ M «^7ls)^ Sr 4 - x MgyBa 

z SiA:Eu + x (0<x<l, 0 < y <1, 0 <z<l)^ 3|-«Jv*M ^ ^ 

zed ^-71 ^^1^ 400 - 480nm ^^<H] ^ r^Ht 

ifrJE*M*l ^5)-^ #<H1 ^l*)^, 500 - 600nm ^^Hl ^ 

CT 31^, ^^6fl 4^. ^-^7>^, ifl^ ^"71 

*l*l«Hr ^(substrate), #7l ^» #^^fl# i«-*Kr 

7H 5U°H, #^^fl<Hl^ Sr 4 -xMgyBa z Si20 8 :Eu 2+ x (0< x <1, 0 <y<l, 0 
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□CD ¥ ^<Hl 4^. ^■^^ > ifl^ %Q 

# *l*l*Rr 71 ^(substrate), #7l ^ ^» ^^Ml* i#«Hr 

Sr 4 - x MgyBa z SiA:Eu 2+ x (0<x<l, 0 <y<l, 0 < z <1)^ 
7> 

no #7l ^^1^1 3g5" 3.71^ 20//m °lS><?} f^'AS 

^-7i ^4 ofl^i 3^ ^4 -msi ^ 

:m at!", -#7l ^^1^1 ^ ^^a)^ 5 ~ 50wt%5- ^ 

^?flolS(Si 2 05) £ A>-g-s)^ ^#(Eu)^ wl^rS 3-§r 
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□DO 
□DO 



Sr 4 -xMg y Ba 2 Sig08-Eu 2+ x (0<x<l, 0 <y<l, 0 < z <1) 



□do ^7) ^#*H^r S#5q^r Eu^ #^5^1 ^ ^ ^37} ^B^tt 

□do £ 1^8: Eu ^51 €3H m^^H^-I: 

□do £ H w><4 ^-©1, ^ofl rc)-^. Sr 4 - x Mg y Ba z Si 2 0 8 :Eu 2+ x (0< x < 

1, 0 <y<l, 0 <z<l)^ ^ ^H^£r %^*flS A> 

^ ^3. 465nm <£ s>Jl ( f}-^ofl 4^ ^#*HH ^^H^ Eu ^ 

£7> 0.02^-, 0.05#, 0.101- , 0.15!- ^S-S. A>-g-5)^^ nfl^ #^£°fl 4 

€- 4^ ^3 *\)7}% M-^Jl 5H^. 
□00 £ ^ Si^l Sr 4 - x Mg y Ba 2 SiA:Eu 2+ x (0<x<l, 0 <y<l, 0 < 

z <1)^ ^-^^r 3Hr ^^1^ Eu £3H1 ^ ^ ^^137} 

500 - 600nm <3*H ^ "S^* 
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^-71 Eu 2+ ^ 0.02 - 0.20 mol%7> S)^b *HJ-*| . 

3* A>-g-^ e 7>£^ ^ tM^°l M-eJ-^s.*! 

^o], ^ ej^Hsll^ (210)3]-, tl7H>^ ^ ^1^171^ 

^•^6]^.= ^ (220)3)-, ^"71 e) = H^l < a(210)s|- ^tfol^^ ^(220)^ 
3tb *KM(230)Sh ^-7] ^cfol^.c ^(220) ^fl* ^1(240) 
^-71 ^1(240)<H] 3-^5)-^ ^«(241)# 

^"71 ^-^-cfol^c ^(220)^8: ^Vs}^ 400 ~ 480nm ^ ^ 

^jH^^l 3Hr ^ lMM7l^r e^^d *#i=M.SLS.^-§- A}-§-^-t}. a 
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*| ^^#^1^1 InGaN^I ^tM-S.^ ^*1 ^>-8-^^=f . 

St!", ^71 ^MHr *1 (240)*r ^"71 ^tMiLS. ^(220) 

IJ-^*}^ ^n^l^r #7l ^tH^S. ^(220)^ cfl^^j-S. #*H^.*S. #^*Rr 
3°1 ^"71 ^4 ^1(240)^1 S^fe ^"71 ^^1(241)^1 1-21*11 
^ *r ^71 nfl^t}. o] ^^ofl ^^0.5. #<3*Hr ?H «>^*>7fl 

^•71 ^4 ^M(240H *r ^"71 (241)3.^- ^bMl^l ^ 

Sr 4 - x Mg y Ba z Si 2 (VEu 2+ x (0<x<l, 0 <y<l, 0 < z <1)^ 3-*H-lr ^ ^ 

^"71 ^^(241)51 3g5 3.71^ 20/zm ol«>S. *Kr «>^W. 

^-71 ^^1(241)51 3g^- a7l 7> 20/fln ^M"*)^ ^-f -#7l 

(240)51- £^1*1 #*3-§- ^l^m ^12:^^1 ^Bl^olMTfl *§#*f| 
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(241)7} ^sq^r ^ &*\]7} ^ <r i^lc}. 
3D H>^*>7?lfe #7] ^^(241)^ ^ 3.7)% 5 ~ 15{M ^£7} -fr*l 

30Q ^-71 ^#*H(241)ofl i^-S)^- ^-71 Eu 2+ ^ ^S^r 0.02 ~ 0.20 md%3. s}-^r 

□on #7] ^1(240)^ ^"71 ^#31(241)^ ^ ^v}^ # 

71 W^MS ^1(240)^1 tfltt ^7} ^^1(241)^ 5-50 wt%tl ?H 

™ ^1, #7} ^ ^^o)^7> ^ ^oflTr, ^-7) ^^(241)ofl 

a^-s]^ ^71 Eu 2+ ^ ^JE^r 0.02 ~ 0.10 md%£. *}JL, ^7] ^](240)<Hl 

^7l ^%*fl(241)^ W£ 10 ~ 30 wt%^l ?H HV^^Vcl-. 
in #7l ^t}ol_$_j=7} a>o] = ^- a-ofl^, ^"71 ^#*11(241)ofl 

ifslr #7] Eu + ^ ^Stt 0.08 - 0.15 mol%S. s|-JL, ^-7l W*H3 ^*1(240H 
<fl« ^"71 ^^](241)£l 5-20 wt%<£ ?H w>^*>x^. 

5]^ 7l3fl^ A>olofl ^S)o} 7l2fl = # ^j^r ^B}o]E #^0.3.^ oj-g-^ 

330 u ^^(white)^ ^-f , #71 ^^(241)^1 SL^q^ ^-71 Eu + ^ 0.02 

24-14 



- 0.10 vd%3. *}5L, #7l #^MH3 ^1(240)^1 tfl* #7l ^^(241)^1 ^^8- 
15 - 50 wt%^l ?M «V^W. 

a*, ^^^(bluish white)^ % + , ^7] ^#sfl(241)«ll i^-sq^ #7} Eu* 

9] ^i^r 0.02 - 0.10 md%S *>ul, #7l ^*l(240)ofl tf\*± ^7) ^%*|| 

(241)3 10 ~ 40 wt%tl 

^-^-cfol^.^ ^(320)21-, #7l 5}.E.H3]<y(310)2]- ^^H^el ^(320)3 
3^" (330)51-, #7l ^tHiJEL ^(320) #^^r ^ 

^1(340)51-, #7l ^1(340)^1 -gr#sl^r ^^1(341) ^ $]#*il(350)«- 

#7l ^4^^1(340) <^1 ^-71 M^rfc]^ ^(320) ^Sfl^S- 

#71 ^l(340)oll ^-#S)^- #71 ^^1(341)5.^ ^->H1*1 ^ 

^t!- Sr 4 -xMg y Ba z Si 2 0 8 :Eu 2+ x (0<x<l, 0 <y<l, 0 < z <1)^1 ^^H^r ^ 

«7> a>-§-^. 
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zed #71 ^^(341)^1 ^-g- H7l^ 20/an ^cf. «>^«)-7fl^ # 

7] ^#31(341)^ ^-g- <yx}-^ 37ll . 5 ~ 15^ ^ £7 > -H-^}s|£S. ^j-cf. 

ain ^-71 ^#Sfl(34lH S^^r ^-71 Eu 2+ ^ -fe-iE^ 0.02 - 0.10 wi%3- *}3L, 

^7} #-^4^ ^1(340)^1 tfl^ ^>7l ^^1(341)^ 10 - 30 wtfttl ?H 

3(320), ^-7] ^3)^^(340), #7] ^^1(341) ^ltb ifl-g-^ ifl«*H*r 

^"71 «JJ4) ^^6]:$.= ^ ^ o.^ p>^V7>^1^1 x^-§r °H tfl 

~ 100 wtfcS. ^^1^ ^Hl-i:* ^ x 1 

xd >*7l InGaNTfl^l t^ol^EL ^(220,320)^1^ *fl^ 

^ ^^S>\ ^.(4oo 48 0nni)^r -#7] ^*fl(241,341)» ^^Hl ^t}. 
xn <^7H, <g«-^| ^ ^"71 ^3^(241,341)* ^7)*}^ ^ ^o) 500 ~ 



24-16 



4°fl 400 - 700nm £\ ^ sR}"^ i^m^^r ^Hr M-Bf 

JE 5^1 M-B}-\+ ZLSflS^ <^7l ^ 455nm SI §>JL, £r 

^ S#*H*1 Eu #^§-<>l 0.02#, 0.05#, 0.101-, 0.12# ^J£S 

£^ ^ #*£«H «J]<yj ^cHiis.^ M-bM 

£ 5<>i] ^ Sr 4 -xMg y Ba z Si20 8 :Eu 2+ x (0<x<l, 0 < 

y <l, 0 <z<l)^ *}-§-SH «H ^ 

#7l ^^Hl S^-S)^ Eu -i-^i-i- ^SM^S.*) ^ 

^8£r ^#*H «-^*fl^ ^3E» ^A]^ o.^.*) ^JE # 

4i $H ^ ^31 #3^1^-^*! 4)2^ ^ ^51, *l*r^ ^H* 
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3£*, #tfl ^ LCD-§- LED ^H, ^ ^ 

<>H1 ^S)^ ?M o>q^ 7l#^ $<H*+*1 #3- «3 ^ ^ 
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11 

Sr 4 -xMg y Ba z SiA:Eu 2+ x (0<x<l, 0 <y<l, 0 < z <1)£] 

5J-ir ^3 *Rr ^%*H. 
2] 

AS S}^ ^#4|. 

13^* 3] 

«^7l£]ol 500 ~ 600nm "S^Hl ^s)3.» ^ ^'AS ^*fl. 

41 lf^ 9l°]*\, #7] ^^1^, 400 ~ 480nm ^3.9 ^tt 

<>}*H ^7ls)^ 500 - 600nm <3^H1 ^ ^ 3j-|r f^lS ^ 

[3^8" 5] 
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*fl SM^i, Eu 2+ ^ 0.02 ~ 0.20 md%tl ^ 5} 
7] 

^ vfl^ ^"71 ^--a^r ^1^1^ 7l ^(substrate), <#7) ^« 

^•71 l-^nMHTT Sr4-xMg y Ba z Si208:Eu 2+ x (0<x<l, 0 < y <1, 0 <z< 

81 

^ #^-|r *l*l*Hr 71 ^(substrate), ^ ^» 

^71 cf^^s^ #^^fl ^ a^JE. <H^ is}x+*\ ^*^o))^ Sr 4 - x Mg y Ba z 
SiA:Eu\ (0<x<l, 0 <y<l, 0 < z <1)^ %%$\7} S.^ 3 

91 

*ll 7^- *fl 8^1 Si^l, ^"71 Eu + ^ 0.02 ~ 0.20 mol%*l ^ 
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1%?** 10] 

41 7*0- 3Lfe 4| 9X°\*\, ^"7) -§-^4|*r 11^1 ^x] g^- # 

[3^3" 11] 

41 7-% SLtt 41 8^1 Si^H. #<3^-4)4 ^#413 ^ ^«1^ 5 

MJt 1 * 12] 

41 7*J- HL^ 41 8*^1 5a°H, ^"71 #^4m ^-71 #41 
13] 
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r 



[51 11 




[51 2] 
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3] 




Wavelength [nm] 



15L 51 



-•-EuO.02 
-■-EuQ05 

Euai 
-T- EuQ12 



8 




0.28 0.29 0.30 0.31 0.32 

Color x 
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